Model updating for fun kart chassis by Mohd Sahril, Mohd Fouzi
 
 
 
 
MODEL UPDATING FOR FUN KART CHASSIS 
 
 
 
 
 
 
 
 
 
 
 
MOHD SAHRIL BIN MOHD FOUZI 
 
 
 
 
 
 
 
 
 
 
 
UNIVERSITI MALAYSIA PAHANG 
 
 
 
 
 
 
 
 
MODEL UPDATING FOR FUN KART CHASSIS 
 
 
 
 
 
MOHD SAHRIL BIN MOHD FOUZI 
 
 
 
 
 
A report submitted in partial fulfillment of the requirements  
for the award of the degree of  
Bachelor of Mechanical Engineering with Automotive Engineering 
 
 
 
 
Faculty of Mechanical Engineering 
UNIVERSITI MALAYSIA PAHANG 
 
 
 
 
NOVEMBER 2008 
 
 
ii 
 
 
 
 
 
 
 
SUPERVISOR’S DECLARATION 
 
We hereby declare that we have checked this project and in our opinion this project is 
satisfactory in terms of scope and quality for the award of the degree of Bachelor of 
Mechanical Engineering with Automotive 
 
 
                          
Signature:  
Name of Supervisor: MR. MOHD SHAHRIR BIN MOHD SANI 
Position: DEPUTY OF DEAN 
Date: 
 
 
Signature 
Name of Panel:  
Position: 
Date: 
 
 
 
 
 
 
 
 
 
iii 
 
 
 
 
 
 
STUDENT’S DECLARATION 
 
I hereby declare that the work in this thesis is my own except for quotations and 
summaries which have been duly acknowledged. The thesis has not been accepted 
for any degree and is not concurrently submitted for award of other degree. 
 
 
        
Signature: 
Name: MOHD SAHRIL BIN MOHD FOUZI 
ID Number: MH05041 
Date:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iv 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dedicated to my beloved 
Family 
for their support and motivation that they give  
during finish this thesis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
v 
 
 
 
 
 
 
 
ACKNOWLEDGEMENTS 
 
 First I would like to express my grateful to ALLAH s.w.t. as for the blessing 
given that I can finish my project. 
 
 In preparing this paper, I have engaged with many people in helping me 
completing this project. First, I wish to express my sincere appreciation to my main 
thesis supervisor Mr. Mohd Shahrir B. Mohd Sani, for encouragement, guidance, 
advices and motivation.  
 
 Besides that, I wish to express my sincere appreciation to the teaching 
engineer of the Automotive Laboratory, especially to Mr. Faizul Shahidan Bin Rajuli 
and Mr. Ismail Bin Ali whom gave me the cooperation to finish my project in 
completed this thesis. 
 
 The next category people who help me to grow further and influence my 
project are the colleagues who always help me in order to finish this project. I 
appreciate very much to them because of the idea and information given. 
 
 Last but not least I acknowledge without endless love and relentless support 
from my family, I would not have been here. You all have given me the inspirations 
and encouragement until these days.  
 
 Thank you all. 
 
 
 
 
vi 
 
 
 
 
 
 
ABSTRACT 
 
Most of the parts in the vehicle has tendency to vibrate. Chassis is the major part of 
the lightweight vehicle called fun-kart that has tendency to vibrate and produce 
uncomfortable driving. This thesis is looks into the application of dynamic 
correlation techniques for verification of FEA models for fun-kart chassis. The 
dynamic characteristic of fun-kart chassis such as the natural frequency and mode 
shape is determined using FEA software called FEMPRO ALGOR. The result from 
FEA model is validated by EMA result that has performed by previous researcher. 
Initial result show that the chassis experienced 1st bending mode @ 61.8033 Hz for 
1st natural frequency, 1st twist mode @ 72.7612 Hz for 2nd natural frequency, 2nd 
bending mode @ 111.492 Hz for 3rd natural frequency, and 2nd twist mode @ 
125.492 Hz for 4th natural frequency. However there is small discrepancy in terms of 
frequency. Thus, the model updating of fun-kart chassis model has been carried by 
adjusting the selective properties such as Modulus Young and mass density in order 
to get better agreement in natural between FEA and EMA. Finally, the modification 
of updated FE fun-kart chassis model has been suggested such as by considers 
adding the thickness. The percentage different error achieved is < 10% for natural 
frequency between FEA and EMA. 
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ABSTRAK 
 
Kebanyakan bahagian di dalam kenderaan mempunyai kemungkinan untuk bergetar. 
Rangka adalah bahagian paling besar dalam kenderaan ringan yang dipanggil fun-
kart dan  mempunyai kemungkinan untuk bergetar dan menghasilkan pemanduan 
yang kurang selesa. Tesis ini melihat tentang aplikasi teknik korelasi dinamik untuk 
pengesahan model FEA bagi rangka fun-kart. Sifat dinamik bagi rangka fun-kart 
seperti frekuensi semulajadi dan bentuk mod ditentukan menggunakan perisian FEA 
yang dipanggil FEMPRO ALGOR. Keputusan dari model FEA  diperakukan oleh 
keputusan EMA yang telah dijalankan oleh penyelidik terdahulu. Keputusan awal 
menunjukkan bahawa rangka berkenaa mengalami mod pembengkokan pertama @ 
61.8033 Hz untuk  frekuensi semulajadi pertama , mod pintalan pertama @ 72.7612 
Hz untuk frekuensi semulajadi kedua, mod pembengkokan kedua @ 111.492 Hz 
untuk frekuensi semulajadi ketiga, dan mod pintalan kedua @ 125.492 Hz untuk 
frekuensi semulajadi keempat. Walaubagaimanapun, terdapat perbezaan sedikit 
tentang frekuensi. Demikian, pembaharuan model untuk rangka fun-kart telah 
dilakukan dengan mengubah sifat pilihan seperti Modulus Young dan ketumpatan 
jisim untuk mendapatkan persutjuan yang lebih baik diantara FEA dan EMA. Akhir 
sekali, modifikasi rangka fun-kart untuk FE model yang telah diperbaharui 
dicadangkan dengan menambah ketebalan. Peratusan pembezaan  yang dicapai 
adalah dibawah 10% untuk frekuensi semulajadi diantara FEA dan EMA. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Introduction  
 
As time goes by, the improvement in technology grew rapidly, advance and 
more sophisticated. When car are widely used and desired by the people in early 
50’s, that is starting point for the new era in the history of the light vehicle was 
introduced to the public as go-kart not for transportation but for sports. When go-kart 
is first invented over 40 years ago, analysis on the chassis structure has already 
begun and became more advanced until today. This analysis continues not just for 
safety and stabilization but to enhance the properties of the structure [1].   
 
The vibration can be formed due to dynamic induced by the road 
irregularities, engine and more. Thus under these various dynamic excitation, chassis 
will tend to vibrate and can lead to ride discomfort, ride safety problems, road 
holding problems and also destruction [2]. Therefore many method of analysis has 
been implemented to solve this problem but most popular type applied this days is 
finite element analysis (FEA) is been done analytically.  
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 Validation of the FE model itself has become automated and more reliable. 
The FE models are often correlated with experimental modal analysis (EMA) results 
in order to achieve high degree of confidence in the FE analysis. The EMA is a 
process where modal parameters such as natural frequency, mode shape and damping 
ratio were extracted from the structures, experimentally [3]. 
 
Hence, this paper focused on the dynamic correlation techniques which used 
to measure the accuracy of finite element representation of the fun-kart chassis. 
Treating the chassis analytically will develop using FEA technique. The frequencies 
and mode shapes that extract from the FEA model will compare to experimental 
modal analysis (EMA) that has been done before. Technique such as the Modal 
Assurance Criteria (MAC) will use to compare the observations that will make about 
the potential for improvement. Model updating was the then performed to achieve a 
high degree of confidence in the FEA [2]. 
 
At the end of the research, the result of FE model that correlate with EMA 
will be update. A method such as structural dynamics modification (SDM) will be 
use to update this FE model until the data from FE model satisfies with EMA result. 
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1.2 Problem Statement 
 
The vibration can be formed due to dynamic induced by the road 
irregularities, engine and more. Thus under these various dynamic excitation, chassis 
will tend to vibrate and can lead to ride discomfort, ride safety problems, road 
holding problems and also destruction [2]. To reduce this problem, an analysis 
method is come out, finite element analysis (FEA). The result from FEA will 
correlate with EMA result to validate the data before model updating or structural 
modification will be making. After correlation, the FE model will use structural 
dynamics modification (SDM) until good result obtain. 
 
1.3  Objective 
 
a) Perform the modal analysis for fun kart chassis using computational analysis 
(FEA: ALGOR) to determine the modal frequency and mode shape. 
b) Correlate the data obtained from finite element analysis (FEA) with experimental 
modal analysis (EMA). 
c) Make updating or modification for fun kart chassis base on the result from the 
finite element analysis (FEA) until get close result with experimental modal 
analysis (EMA).  
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1.4 Scope 
 
 By starting this project based only on the objectives, there is few scopes is 
defined for make this project ease to cover. Scopes of Modal Updating for Fun Kart 
Chassis are:-  
a) literatures study base on the project; 
b) dismantled the fun-kart chassis; 
c) manual measurement to get the chassis dimension;  
d) the go-kart chassis is modeling into 3D model using CAD software called 
SolidWork; 
e) the modal analysis is performed using finite element analysis (FEA) software 
called ALGOR; 
f) correlation data between FEA and EMA; 
g) update the model (fun-kart chassis) until get the close result between FEA and 
EMA. 
 
 
1.5 Chapter Outline 
 
Chapter 1 describes the purpose of the finite element analysis on fun-kart (go-
kart) chassis, the objective and scopes of the modal analysis. This chapter also 
defines the problem and desires method to solve the problems. 
 
Chapter 2 explains the fundamentals of modal analysis and to collect the 
information regarding to finite element analysis. It is important to study on the basic 
concept of modal analysis and the methods use previously by other researcher. 
 
Chapter 3 describes procedure or the method used before, during and after the 
modal analysis, the type of software used to complete the finite element analysis and 
other relevant technique due to finite element analysis. The analysis setup also is 
stated up for reference after this. 
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Chapter 4 is provides the results and discussion of the analysis. Validation on 
natural frequencies between finite element analysis (FEA) and experimental modal 
analysis (EMA) is performed.  
 
Summary of this project is explained in chapter 5, where it contains summary 
of the entire project. There also recommendations for future research on fun-kart (go-
kart) chassis. 
 
1.6  Gantt Chart 
  
 The purpose of Gantt chart is to display the time and duration together with 
work implementation. For the reason, Gantt chart for Final Year Project I and II is 
made.  Chart for final year project I and II can be referred to Appendix A. 
 
CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 Introduction 
 
With a reference from various source such as books, journal, notes, thesis and 
internet literature review has been carry out to collect all information related to this 
project. This chapter discussed about the modal analysis that carry out using finite 
element (FEA) analysis method that become popular recently to analyze about the 
natural frequency, mode shapes and damping properties that effect of stabilization of 
fun-kart chassis which cause the uncomfortable for driving. This data from FE model 
will correlate with experimental modal analysis (EMA) data to validate it and model 
updating will carry on to obtained closed data between FEA and EMA. 
 
2.2 Mode Shape 
 
 The dynamic characteristic of structure determined using finite element 
method. From previous researcher, the structure of truck chassis is experienced 1st 
torsion mode for 1st natural frequency, 1st bending mode for 2nd natural frequency, 
2nd torsion mode for 3rd natural frequency and 2nd bending mode for 4th natural 
frequency as Figure 2.1, Figure 2.2, Figure 2.3 and Figure 2.4 [2]. 
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Figure 2.1: FEA first mode shape @ 43.7 Hz 
 
 
 
 
 
 
 
 
 
 
Figure 2.2: FEA second mode shape @ 64.8 Hz 
 
 
